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Sampling Event Summary

Site: Shiprock, New Mexico, Disposal Site
Sampling Period:  March 21-25, 2011

Groundwater and surface water sampling and analysis are performed semiannually at the
Shiprock Disposal Site as specified in the July 2005 Refinement of Conceptual Model and
Recommendations for Improving Remediation Efficiency at the Shiprock, New Mexico, Site.
Sampling and analysis was conducted as specified in Sampling and Analysis Plan for

U.S. Department of Energy Office of Legacy Management Sites (LMS/PLN/S04351, continually
updated) and the Environmental Procedures Catalog (LMS/PRO/S04325, continually updated).
Monitoring of terrace locations is performed to determine the effectiveness of active
remediation. Monitoring of floodplain locations is performed to determine the progress of the
natural flushing process and the effectiveness of groundwater removal to prevent contaminants
from reaching the San Juan River.

The contaminants of concern for the Shiprock Disposal Site are ammonia (as nitrogen),
manganese, nitrate + nitrite (as nitrogen), selenium, strontium, sulfate, and uranium. Wells with
contaminant concentrations that exceeded 40 CFR 192.02 groundwater standards are listed in
Table 1. Time-concentration graphs for the contaminants of concern are included in this report.

Measurements for alkalinity, conductivity, oxidation-reduction potential, pH, and temperature
were collected in the field. These field parameters are geochemical indicators of general

water quality.
Table 1. Shiprock Locations that Exceed Standards

Analyte Standard ® Site Code Location Concentration

0608 35.7
0610 270
0611 17.4
0614 353
0615 22.9
0618 75.4
0630 12.4
0735 645
0773 27.1
0854 40.6
0857 33.6

Nitrate + Nitrite as Nitrogen 10 SHPO1 1008 18.4
1104 16.3
1105 60
1111 38.8
1112 452
1113 391
1114 131
1115 378
1128 535
1139 29.9
1140 131
1141 58.5
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Table 1 (continued). Shiprock Locations that Exceed Standards

Analyte Standard * Site Code Location Concentration

0610 0.239
0614 0.99
0615 0.277
0618 0.476
0622 0.207
0630 0.105
0734 0.0162
0735 0.0712
0773 0.0589
0793 0.246
0798 0.0362
0854 0.0157
0855 0.0188

Selenium 0.01 SHPO1 1008 0.0231
1009 0.049
1089 0.046
1104 0.0311
1105 0.31
1111 0.571
1112 3.07
1113 0.111
1114 0.0149
1115 0.0679
1128 0.0223
1139 0.0252
1140 1.22
1141 0.706
0608 0.756
0610 1.19
0611 0.0602
0612 0.284
0614 1.99
0615 1.79
0618 2.22
0619 0.152
0622 0.223
0623 0.0666
0625 0.0479
0626 0.0533
0630 0.137

. 0734 0.095

Uranium 0.044 SHPO1 0735 0393
0736 0.0479
0766 0.277
0768 0.757
0773 0.389
0775 0.205
0779 1
0792 0.239
0793 0.648
0798 0.315
0853 0.108
0854 1.38
0855 0.085
0856 0.0665
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Table 1 (continued). Shiprock Locations that Exceed Standards

Analyte Standard * Site Code Location Concentration
0857 0.769
1008 1.28
1009 0.246
1089 0.232
1104 0.595
1105 1.57
1111 1.23
1112 1.87
1113 0.762
1114 0.73
1115 1.1
1128 1.49
1135 0.141
1137 0.172
1138 0.237
1139 0.845
1140 2.26
1141 1.07
1143 0.0722
0600 84.8
0603 2100
0604 1590
0725 61.5
0725 70.3
0727 148
0728 154
0730 270
0731 44.7
0812 1430
0813 2400
0814 885
0815 888
0816 16.1
0817 655
0818 858
0819 56.5

. - . 0824 321
Nitrate + Nitrite as Nitrogen 10 SHPO02 0825 291

0826 125

0827 266

0828 177
0830 43.7

0833 1260

0835 83

0836 29

0838 587

0841 625

0844 794

1007 913

1049 783

1057 2370

1059 397

1068 339

1069 515

1070 668
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SAMPLE MANAGEMENT SYSTEM e
Metals Data Validation Worksheet
RIN: 11033666 Lab Code: GEN Date Due: 4/26/2011
Matrix:  Water Site Code: SHP Date Completed: 4/26/2011
Method CALIERATION Method| LCS [ MS [MSD | Dup. | ICSAB [Serial Dil| CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R
int. | R*2 |I1cV[ccv[icB [ccB| Blank

Calcium ICP/ES| 04/06/2011 CK [103.0 107.7
Calcium ICPES| 04/06/2011 |0.0000{1.0000| CK |OK |CK | OK | CK |103.0 1.0 0.8
Calcium ICP/ES| 04/06/2011 CK [103.0 1.0 98.8 01 1051
Calcium ICP/ES| 04/07/2011 |0.0000{1.0000| OK | OK | OK | OK | CK |109.0 1.0 100.0 07 107.7
Calcium ICP/ES| 04/11/2011 186
Calcium ICP/ES| 04/19/2011 |0.0000{1.0000| CK | OK | OK | OK 0.0 97.2 109.2
Magnesium ICP/ES| 04/06/2011 |0.0000{1.0000] OK | OK | OK | OK | OK |104.0 37 111.0
Magnesium ICP/ES| 04/06/2011 CK [103.0 96.9 2.2 101.4
Magnesium ICP/ES| 04/06/2011 CK [104.0 1042
Magnesium ICP/ES| 04/07/2011 1.0 96.8
Magnesium ICP/ES| 04/07/2011 |0.0000{1.0000| OK | OK | OK | OK 0.0 29 113.0
Magnesium ICP/ES| 04/07/2011 3.0 29
Magnesium ICP/ES| 04/11/2011 18
Magnesium ICP/ES| 04/19/2011 |0.0000{1.0000| OK | OK | OK | OK | OCK |106.0 1.0 97.3 103.5
Manganese ICP/ES| 04/06/2011 CK |988 26
Manganese ICP/ES| 04/06/2011 OK |987
Manganese ICP/ES| 04/06/2011 |0.0000{1.0000| OK |OK |OK |OK | OK | 993 956 104.6
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Page 2 of 4
SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet
RIN: 11033666 Lab Code: GEN Date Due: 4/26/2011
Matrix:  Water Site Code: SHP Date Completed: 4/26/2011
Method CALIBRATION Method| LCS | MS [MSD | Dup. | ICSAB |[Serial Dil.|] CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R
Int. | RA2 |ICV |CCV|ICB |cCB| Blank
Manganese ICP/ES| 04/07/2011 96.9 949 105.4
Manganese ICPES| 04/07/2011 |0.0000|1.0000| OK | OK | OK | OK 20
Manganese ICP/ES| 04/07/2011 OK |105.0| 98.7 0.0
Manganese ICPES| 04/11/2011 0.2
Manganese ICPES| 04/19/2011 |0.0000(1.0000| OK | OK | OK | OK 0.0 96.8 104.1
Potassium ICP/ES| 04/06/2011 1.5
Potassium ICP/ES| 04/06/2011 34
Potassium ICP/ES| 04/07/2011 |0.0000|1.0000| OK | OK |OK | OK | CK |107.0 00 59.3
Potassium ICP/ES| 04/07/2011 OK |107.0 30 113.0
Potassium ICP/ES| 04/07/2011 OK |104.0 00 04
Potassium ICP/ES| 04/11/2011 |0.0000|1.0000| OK |OK |OK | OK | ©OK | 985 |100.0 30 117.0 48 749
Potassium ICP/ES| 04/25/2011 |0.0000|1.0000| OK | OK | OK | OK 101.0 739
Selenium ICP/MS| 04/03/2011 |0.0000|{1.0000{ OK | OK | OK | OK | OK |[981 |111.0 10 119.0 248 108.7
Selenium ICP/MS| 04/11/2011 |0.0000{1.0000| OK | OK | OK | OK 120.0 101.7
Selenium ICP/MS| 04/15/2011 117.0 104.4
Selenium ICP/MS| 04/20/2011 |0.0000{1.0000| OK | OK | CK | OK | OK |[106.0/104.0 20 96.1 149 106.8
Selenium ICP/MS| 04/22/2011 |0.0000{1.0000| OK | OK | OK | OK | CK | 900 7.0 108.0 108.5
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Page 3 of 4
SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet
RIN: 11033666 Lab Code: GEN Date Due: 4/26/2011
Matrix:  Water Site Code: SHP Date Completed: 4/26/2011
Method CALIBRATION Method| LCS | MS [MSD | Dup. | ICSAB |[Serial Dil.|] CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R
Int. | RA2 |ICV |CCV|ICB |cCB| Blank
Selenium ICP/MS| 04/22/2011 |0.0000{1.0000| OK | OK | OK | OK | OK |101.0/124.0 20 110.0 998
Selenium ICP/MS| 04/22/2011 |0.0000{1.0000| OK | OK | OK | OK 100.0 9.8
Selenium ICP/MS| 04/25/2011 |0.0000{1.0000| OK | OK | OK | OK 98.2 51 931
Sodium ICPES| 04/06/2011 11
Sodium ICP/ES| 04/06/2011 33
Sodium ICP/ES| 04/07/2011 CK [101.0 1.0 908
Sodium ICP/ES| 04/07/2011 CK [104.0 1.0 113.0
Sodium ICP/ES| 04/07/2011 |0.0000{1.0000| OK | OK | OK | OK | CK |104.0 0.0 0.2
Sodium ICP/ES| 04/11/2011 |0.0000{1.0000| OK | OK | OK | OK | CK |104.0 1.0 107.0 0.7 104.6
Sodium ICP/ES| 04/25/2011 |0.0000{1.0000| OK | OK | OK | OK 104.0 102.2
Strontium ICP/ES| 04/06/2011 |0.0000{1.0000] OK | OK | OK | OK | OK |985 16 100.5
Strontium ICP/ES| 04/06/2011 oK | 978 103.0 101.2
Strontium ICP/ES| 04/06/2011 16
Strontium ICP/ES| 04/06/2011 CK |989
Strontium ICP/ES| 04/07/2011 1.0 105.0 108.7
Strontium ICP/ES| 04/07/2011 |0.0000{1.0000| OK | OK | OK | OK | OK |107.0 1.0 07
Strontium ICP/ES| 04/07/2011 0.0
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SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet
RIN: 11033666 Lab Code: GEN Date Due: 4/26/2011
Matrix:  Water Site Code: SHP Date Completed: 4/26/2011
Method CALIBRATION Method| LCS | MS [MSD | Dup. | ICSAB |[Serial Dil.|] CRI
Analyte Type |Date Analyzed %R | %R | %R | RPD %R %R %R
Int. | RA2 |ICV |CCV|ICB |cCB| Blank
Strontium ICPES| 04/11/2011 21
Strontium ICP/ES| 04/19/2011 |0.0000{1.0000| OK | OK | CK | OK 104.0 0.0 104.0 100.4
IJranium ICP/MS| 04/09/2011 177
Uranium ICP/MS| 04/13/2011 |0.0000{1.0000| OK | OK | OK | OK | OK |107.0| 69.3 230 116.0 113.5
IUranium ICP/MS| 04/15/2011 |0.0000{1.0000| CK | OK |OK | OK | CK
Uranium ICP/MS| 04/20/2011 |0.0000{1.0000| OK | OK | OK | OK | OK |111.0| 99.8 20 114.0 15 110.0
IUranium ICP/MS| 04/22/2011 |0.0000{1.0000| OK | OK | OK | OK 100.0 11:2 106.0
IUranium ICP/MS| 04/22/2011 |0.0000/1.0000| OK | OK | OK | OK 98.9 107.0
Jranium ICP/MS| 04/25/2011 |0.0000{1.0000| OK | OK | OK | OK | OK |106.0| 945 30 99.6 k] 104.0
IJranium ICP/MS| 04/25/2011 |0.0000{1.0000| OK | OK | OK | OK | OK |102.0/130.0 1.0 94.1 111.5
Uranium ICP/MS| 04/25/2011 |0.0000{1.0000| OK | OK | OK | OK 112.0 106.5
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Page 1 of 3
SAMPLE MANAGEMENT SYSTEM
Wet Chemistry Data Validation Worksheet
RIN: 11033666 Lab Code: GEN Date Due: 4/26/2011
Matrix: Water Site Code: SHP Date Completed: 4/26/2011
CALIBRATION Method LCS | MS [MSD| DUP |[Serial Dil.
Analyte Date Analyzed 1 %R | %R | %R | RPD %R
Int. | RA2 |IcV|ccv|ICB |ccB| Blank
Chioride | 11/0572010 |0111 |ogoss| ok | |ok| | | | | | |
Chioride | 011182011 [o0165[0g974| oK | [ok]| | | | | | |
Chioride | 04052011 | | [ Tok] TJok] ok Je29] | | |
Chloride | 040612011 | | [T 1T 1T 1 [ [108] [ 0 ]
Chloride | 040712011 | | [ Jok] Jok] ok Jo22] e | [ o |
Chloride | 04082011 | | [T 1T 1T 1 [ T110] [ o ]
Chloride | oamsr2011 | | 1T 1T 1 1 [ Tros] T 1]
Chloride | 04092011 | | [ Tox] TJoxk] ok Jee1]115] [ o ]
Chioride | 0an12011 | | | Jok] Jok| ok |e8s] | | |
Chloride | 04nsm2011 | [ I T T 1 [ [118] [ 2 ]
Chioride | 041152011 | | [ 1 1T 1 1 | | 108 | | o |
NH3 as N | 04012011 [-0.018[1.0000] OK | OK [OK|[OK| OK [953] | | 5 |
NH3 as N | 04012011 | | [T 1T 1T 1 | TJo1e[sre] 4 |
NH3 as N | 04072011 [-0.022|0.9998| OK |OK [OK | OK | OK | 101 [948|g68| 2 |
NH3 as N | 04072011 | | I T 1T 71T 1 [ T9e7]10a] 2 ]
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Page 2 of 3
SAMPLE MANAGEMENT SYSTEM
Wet Chemistry Data Validation Worksheet
RIN: 11033666 Lab Code: GEN Date Due: 4/26/2011
Matrix: Water Site Code: SHP Date Completed: 4/26/2011
CALIBRATION Method LCS | MS [MSD| DUP [Serial Dil.
Analyte Date Analyzed 1%R %R | %R | RPD %R
Int. | RA2 |IcV|ccv|ICB |ccB| Blank
NH3 as N | 04/082011 |0.009 09985/ OK |OK |OK|OK| OK |[101 ]| 95 | 97 | 1 |
NH3 as N | 04/08/2011 | | [ok|ok|ok|[oKk]| ok | 98 | | [ 2 ]
NH3 as N | oasr2011 | | | [T 1 [T 1] [ 7 1]
NO2+NO3 as N | 041172011 [-0.005|1.0000] oK [ ok [OoK [ oK | oK | 110 [945] [ 29 |
NO2+NO3 as N | 04112011 | | ] [ T TokTJwosJwor] T 1 ]
NO2+NO3 as N | 04112011 | | | [ T ] [ o8] [ o ]
NO2+NO3 as N [ 0an1r2011 ] | | [ T 1 [ Tre] T 1]
NO2+NO3 as N | 041212011 [o0.005 [0.9994] ok | ok [ok [ o | oKk [ 101 | 102 | [ 3 ]
NO2+NO3 as N | 0411212011 | | | [ | [ ok Jeo7]102] [ 1 ]
NO2+NO3 as N | 04n2m011 | [ | [T ] [ J14] [ 3 ]
Bulfate | 11/05/2010 |0.286 [0.9996] OK [ok] | | | | | |
Sulfate | 01182011 [0.347 |0.9986] OK [ok] ] [ | | | |
Sulfate | 04052011 | | ] [ Tok] ok Jes3] | | |
Sulfate | 04062011 | | | [ T | |  [103] [ o ]
Sulfate | 04072011 | | ] | Jok| ok | g6 |105] [ o ]




